A simple model of directional interactions for proteins.
We study a simple two patch model of globular protein solutions. The model consists of a hard sphere interaction, together with a weak isotropic attraction, decorated with stronger attractive patch-patch interactions. The isotropic and anisotropic attractions are modeled with square well potentials with an interaction range of 1.2sigma, where sigma is the hard sphere diameter. We have calculated its phase diagram and found a metastable fluid-fluid phase separation curve. We have also obtained the different stable crystal structures at various temperatures. The orientationally ordered, body-centered crystal (bcc-o) lattice is the crystal structure that has the lowest energy; it is stable at lower temperatures and moderate pressures. The orientationally ordered face-centered crystal (fcc) lattice has a higher energy and becomes stable with respect to bcc-o at high pressures and lower temperatures. Finally, at high temperatures when the entropy effect becomes important, the orientational order is lost and an orientationally disordered fcc lattice becomes stable.